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PROBLEM TO BE SOLVED: To provide a magnet which 
can reduce dispersion in bonding strength, realize large 
bonding strength and realize effective bonding operation 
by effectively eliminating setting defect of adhesive 
which is inactive to a nickel plating film. 
SOLUTION: A magnet (2) has an R-TM-B rare earth 
magnet body (4) comprising R (R is one or more kinds of 
rare earth elements including Y), TM (TM is an Fe-base 
transition element) and B, a protection film (6) 
comprising a nickel plating film formed in a surface of 
the magnet body, and a 0.1 \xm or less^thick phosphoric 
acid film (8) formed through phosphoric acid treatment 
by using treatment liquid containing no fluoride in a 
surface of the protection film. 




LEGAL STATUS 

[Date of request for examination] 21.06.2002 
[Date of sending the examiners decision of 14.12.2004 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



[Date of registration] 

[Number of appeal against examiners decision 2005-00837 
of rejection] 

[Date of requesting appeal against examiners 13.01.2005 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



C19>B*BMfflFtf UP) 02) & ffl *|# fH= & # (A) (ll)»WU«4iWS# 

#^§2002-158105 
(P2002-158105A) 
<43)&K0 ^14^ 5 ^31 B (2002. 5.31) 



(SDIntCL' 
HO 1 F 
B2 2F 
C23C 



1/053 
3/24 
22/07 
22/13 
22/18 



10 2 



F I 

B 2 2 F 3/24 
C 2 3 C 22/07 
22/13 
22/18 
22/22 



1 0 2 Z 4K0 1 8 
4K0 24 
4K0 2 6 
4K0 44 
5E0 4 0 
OL 9 H) JBKKCfK 



(2l)fflH## 


#K2000-349617(P2000-349617) 


. (7DWISA 


000003067 












¥j£l24pil J3 16 B (2000. U. 16) 




JfCgtffi* *KB*« 1 TH13# 1 ^ 








ABB MM 








JlOiC3l5*ife&B#«lTB13#l# 














(72)5&IJ8# 


ftllJ 








*SC«f*KB3|cfSlTB13*l^- ^r-f 














(74)fSSA 


100097180 



















(54) BS91<D£;fW «e**^*©ttje*« 



(57) 

DSHfc^BH tf5 (2) «, R CfcTcU R«Y*-& 
ts9±SStMO—WUJi> . TM (fcJSU TMliFe 

*zj&#t?z>m7zm) *5£tfB*-&#R-TM-B 
'jvifasi (8) t*5(rr* 0 



6 



:T2 

-T1 



(2) 



#BB 2002-158105 



l*fcl4 2te:fB«©«B. 

[W#^4] IMBK5*{*tf, R (fc«U RliYSr 
*B#±a7HR©— »K±) . TM CfcfcU TMliF 
e**ja»fc-r*j»7a» *5<fctfB*-&tyR-TM- 
B3R*±««BT***il#R 1 ~3 C^fllWcBW) 

5 lcf3«©«5©KBi#&. 

a*#H7] «nE*&S«©pHjtM«TT?*D, MIS 

y vKffi$ag©«yiiaK# 2 o ~ 5 o ict*;& s e £ %w 

«fc r 5W*31 5 k:fE«?©lK5©fi{3t#?£o 30 

ait&K 8 ] mmmmc i* % * > » 2 ~ 3 0 
g / 1 ©su-s-c-g-* u t * s c t * «fir a -r s ss*« 5 

tee*©«5©*B6#J*. 

(*€>^ffiic, 7 , ;i/Ay?gM'fefflvTB4flg5aa*fTV\ m 
twt-r** 1 w*uiia**rr*Bi#*5 fcs*©a$s 

©gigTSS;. 

titsio: may >mvam*&m'r*iftte* w 
fB#»M©*®fc> r;u*yjSM*ffl^TiKB§ffla*ff 40 

8ffi©S61£i!£. 

BSBoBMBftfwa 
[0001] 

[0002] 

[ft*©&flS] N d - F e - B WCWtiWI 
ft±ST'S5N d#S mfcifc^Tjg^Wte^JT'geffi* so 



d t \ MBtf^fioreMKl: C o fcffifl! Lft c fc » * 

:IS085©±»EfcftoT^S. 
[000 3] Nd-F e-B^mElt. C©£*T*i£fl§ 

5WS4futv^ct!tp5, s$2fi:ft*ffi«ys*> , s& 

[0 004] Nd-Fe - B^?85©B&88yil±> Sffi 
LTffi©aM**H5£LT^fliSn5o COaQSVfflfc: 

tfKvm&s n 5 c t *^\, 

[0 0 0 5] b*L4#6» »«ttr* U Jl*Uftttft| 

js-rs©ic*fu y^iz-e****. sstt 

< (ST LT««ttr jr y ;i/jRaawijo«m*^*»**t'> 

©2*ft£-$\ S*3jefcfe»53Xh7'-y^oSHi:* 
[0 0 0 6] fcC5T» ^M J ^7';l/5-'i7i.O^T% 

[0 0 0 7] 

y;l/©»^tf&ftT^5fc&MSi£i$*T'+#tcSES 

[0 0 0 8] ftfe. WHPF6-3 18 5 1 

Nd-Fe-B ^lK5*<**®»i:JKfiK^ nfc— y *r 

ttfl:* *ft«. « & fc 7 y fb«**tr V vS?ffi«i^^T* 
«H1LT, WfB^yJr^y^BWBBfcfflWo. 1 — 1 
0 11 m© y VKSIBttlKSJ* £ © «fc 5 ft y 

[0009] LfrLft#&s ±fB^aia«©^s^<fc« 



(3) 



mm 2002-158105 



[0 0 10] *«W©S»tt. --y^l/^-y^MlcWL 
[0 0 1 1 ] 

[!SSfc»8i , rS;fc«>©^©] 4E^«9ti. &5#& 

mfm<o$b*{t%?mv2 « c t * jam u *%h^^^ 

fig^-^SJCMofCo 20 

[00 12] «gg>»Bft6a 

»i*ff«f\ yyBMBijawMgja-rsiiBt**^-*. 

[0 0 1 3] »SL<tts tWB«!a?S©pH*^ 4JSTF 

[o o i 4] l< a, meu >»**&a©*yiias 

2 0~5 0iCT'fc5„ 30 
[0 0 1 5] $?£L<&. tfflE&lffifcti* mm-i*^ 
2-3 0 g/ 1 OSJ^tLTfeS. 

[0016] wsixiis ttemnMH^jcrsiOh:. 

omtffliHbrsii i iwrai&irtrr*. 
[0017] !?iL<tt, neuvmnMHHSjR'rs 

SJKU mjie«gffii©*ffifc, r;l/*y»«*fflv»TBiJB 
[0 0 18] MtU©NaOHt±v 40 

[0 0 19] #Sl,<tt. WEU V««tSlll«»«bfc 
[0020] «5 

[0 0 2 1 ] Of * U< 14, MeU >MBUKft 7-yffc so 



[0 0 2 2] »*b<ttx tQS»ffi#{*fc«agifc©ffl 

[0023] nwma 

WE'JvasttTtt, <;vm y>m yya? 

[0 0 2 4] IOIBIK5*«:f:LT«, *3SWTU*±» 

RttY**tr«±a7apw>-a«±) , tm owsu 

TM»Fe*±«»i:t*l»7aB fe^CfB^tyR 
- T M- B *«±»«5T?* 3*§^»C, WcabJR***:* 
t,\, R-TM-BJR#±««50«««3y, Nd-Fe 
-B3K#±SHK5T»*S. 
[0 0 2 5] 

* 5«SK©*ffifc y V^ffl&Bt* 0 . 1 y. m*m £ S 

4&Ti? < mazf s c i: t * d s me v yw»«UBc«»*» 

JflSfc^tlttSaT '>fc(,\, -73, y >»jk»k©jp# 
#0. 1 /tm^T&^Tfc. 5S«^ n-Tfc, i§— im 
Wttffi&Zti* 5RJS Lfc&S&Sfcif £ c k JB»T* 

nicfim-e«. MMMoawMisMisi-e**. 

[0 0 2 6] #J8iHlc«5«5©8Bg738n?»±, 
7£**-&tr«5**o«a5k:«j«*nfc= » y>u^ -y * 
K*^ 6 * SglKO^S ic y vW!&ttK«^JS-r « fcis 
U 7 -y it%r«rs-* * v^ys?&&ffl^T y >^ffias^r 

t) , jp*j6i« o . i /i m*ss<o y vnaaaii^saiu^i/ 

[0 0 2 7] *^fC^5a50^e*F*ffl3S«, #»C 

«x 7tfer-y^7'-y7 p SB%H*W^nao 
[00 2 8] SmJBIsllEffigkLTli, b 

Ztm^tlZ. E^ffll2lte«i§tLT«, VTR, C 
D, MD, DVD, iJty hX-^U^^fft^ffl^tlS 

[0 0 2 9] JfcKy*7v7«lltt. fBS^T'feSJfe 



(4) 



ftffl 2002-158105 



5. 

[0 0 3 0] 

[00 3 1 ] JkAMS 

5**4<D«BBU:«HM6 3b<JBti8bT**o 0 
[0 0 3 2] ffi5*fe 20 

*&#±a7aRo-aw±) > tm aweu tmh f 

[0 0 3 3] R> TM*5&XfB<D<£mmi*. 5. 5g^ 
%^r'S3 0W?%. 4 2MC?%^TM<9 0l?% 

[0 0 3 4] f&±^^R^bTti. Nd, Pr, H 
o, TbO^W<i:ilis L 
a, Sm, Ce, Gd, Er, Eu, Pm, Tm, Y 30 

[0 0 3 6] RO^Sitt, 5. 5-3 0JI?%T^5 

a3patt«^<«D. sg«*ffis (Br) tfffiT-r 

[0 0 3 7] TMi3Mft«i4 2-9 0R?%^ftSC 

<S£^^&#^5££#T^£ 0 Cot 
[0 0 3 8] BO-£^§&, 2-2 8l?%T^SCi: 



[0 0 3 9] Sfc. R. TM«tfBO& ^WSW^ 
«»tlT, Ni, Si. Al, Cu, CaStf±»0 
3 1HF % JCTF*fr« nTl^T & * \i\ 

[00 4 0] BO — SP^n C, P. S, CuO 

0 4JS : ?%WTT?*«Cfc^»*b^o Site. «sa*o 

i, V, Cr, Mn, Bi, Nb, Ta, Mo, W, S 
b, Ge, Sn, Zr, Ni, Si, Hff^OlSttJ: 

[00 4 1] **««ttk:«»*«S*i*4 tt. 

l-10 0/imlST$5Ct^»SU\ ft 
T. {fcBJfcT* 1-5 0 %©#«teffi*«trfcOT 

[0042] mmm 

[0 0 4 3] «IS6^LT^ B£6*tt4 0^ji£ • JB 

$?SL< til 0-3 0 /xnu <fc t># * L < fc* 1 0 - 
2 0 jimgSn**5o 

[0 0 4 4] fc*5. fiIl6^Mt5^yW7 + 

b*bft»6. ®E5*#4 t«M^6 tOWtBfc^S 
*T. 

H\ «5*f*4k««Bl6i:©m»cTiaii (BS^WS) 
[00 4 5] V >gE*gJ&Bi 

U>MB3ftK8tt, y>w«wi»cj:5**«rn*. u 

m*iS> $?gL<t±0. 01 /imttTT*5. '^81 



(5) 



W ffl 2002-158105 



8jg©*sn*a^fs u u v&js&m 8 k » * t 

tW&Zo ffl&8<Dm&T 2*0. l(jm*SSt 
[0 0 4 6] &*3. U Xg!fflftK8 #&#-rg»3£jgft 

m±n. umm 6 <ommic y vggg&ffit 8 ##ft-r*u£ 

^tSftft, 'J 8 ©JP* T 2 ©Tffitt. 

0. OOlftnvgfi. #2:1X1*0. 00 5/imiSt 

[0 0 4 7] 3c*JBg<D«Bfi#& 

[0 0 4 8] (1) s-f, «5***«Bft-T*. Bffi* 
®*m&£\c <t 58£5#& 4 ©gfitli. ttTOi 3 fc b 

[0049] mm<omj8.<D'&&*. mmn^^h 

T 1 0- 1 0 0 ii mS*©*igU:iiaj»»Lfc^ i^i -y 
h^K/F^^MWStiOO. 5-5 

»*b<ttBI»«t»»cTJ^!-r*. J&Si$©&i§3ii« 
l± N !?fL<tt600k A/mtLt^S. B2ffiE*> 
li. $?$L<liO. 5 — 5 ton/ cm 2 SftT'S 
5. &^T\ f#e.tlfcfigli{**, 1 000~1 200t 
T-0. 5-1 OBtfHU MfSU 8£*§B#©f?ia 

d ©&. S? I: L < tt5Rgtt3!f 5 0 0-90 

[0 0 5 0] ^it^nfc^5*f*4li. fct:x.tf Rft^N 

[00 5 1] (2) &»C, »&nfc«5*f*4©affl5* 

«5*f*4©*ffi%?»j^{trs OSllMQa) . c©fg 
ltu&gli, ^BJt?liffit©J!iST-*SA% sus&s 
fcfj o C lc * t> «5#f*:4 ©&E©?§tt*R&*"e£> 

Bijaswic. BS5**4©*ffi©/^y^if^r^y^<^: 

[0 0 5 2] BttSm?AlV->«IKStiK<^ a#©S*3iffl 
lCffiE£ftT^5?>©T'&ntf1t£|5S^n&V\ —is 

[0 0 5 3] ffc^xy^-V^Tffiffl-rSffifcbTti, 5H 



mtw&. mm. ^mm^mit^m^mi^ti^c 

£tfi&\t\ b*»U **j5g^.tl^©K6*i*4©*-? 

sen. >:Ri33<j:t;ss^a^?i?sc-rfca6, ±»i, 

£©Brc;fcSffiffi*JBi/">Sc:i:#$f*L<, 
^^[Rl±'rs©T*<t'3— Jl$f*L<,\, e©,};5fc 

[0 0 5 4] C©<fc5**][5n : S»c<tS®[5*f*4©^ffi 

20 i± i o— i 5 ft mi-raoffwarc**. ?S8?stf 
-r^st:. ^^©^©itaxiccts^sii^rtii 

[0055] ftt^Kffi^ensftk^QffimMEa. 
**u<«:i«3eaT. wte»*L<«:o. 5»ewT 

30 ©^stts*^#r*€*^„ sfc, mmmg.t>m?%z> 
t v jg»?s©^si:^:So c<Dtctt>. ffimmmtiffig. 
jjtFs wtco. 5~o. o s^wewTt-raoa^asb 
*rcs *as^r^©F e©js»ai±, i~io g / 

[0 0 5 6] MiDa j fetft>fcatS**4 0«BB*»6 / >* 

ijiaw*, as*^4©s®tca*^«-&«fi^'<'*v 

#ffi»T4>*V">-Y* >£^©«f TfT-5 ©Wfff * L/V«. 
40 Sfc> tulHS : gi6i^?#©*u^> ^3<i:C/MfBtu^S©#jl 

[0 0 5 7] (3) *fc. K»«yi3WMl«nfcK5*#4 
B*fl|"e**««a6*ffi3XhTJpJ«T**. Ni© 



5 



[0 0 5 8] ft43. |8iaS»<0«5*#4O«ffiK:fia 

flr ;V ^y«^6ft* «»« 6 *?g j« Ltfe If JS 
&?&<DT&%:1\> t^^COi^> «{fc~y$vl/*r 

[0 0 5 9] (4) «HM6 0«Ba«:BiKi5aaU 

ias^rff H^iaD 6 commas bfc^n 
■8*jbjst»£** y y 20 

[0 0 6 0] BW^Tjeir^BURKU* 

[006 1] (5) *»C,«l«60«ffit«yW« 

wrtfir\ y>imi8«i«r«. m 

6«s**nfc«B*#4*ai»u «aK6o^®ic 30 

[0062] u bti^ y 
v»S4aa?K> yvMiE y>»T>*rviQffl 
»u y >»s»«i«BB[, y v»ffi«B*;i/'>T>2x*aaK* 

ntf. -y^;v^y*l«i!p6ft*«««6k:a»ft»«' 
«4«ft». Cti6©*<0— flWfcbToy V«ffi««HH 

^*><D#£L^MKfci. 3E»>f*V * 0. 4-3. 0 40 
g/K WfcO. 5-2. Og/U yv«>f*V: 5 
-4 0 g/K #IC7~3 0 g/1 > 5H»-<*V : 2 — 
30g/K#IC2-10g/K T*fe§o 
[0 0 6 3] aMft-Y*vWE*ME-r**2:. «MW6© 

[oo6 4] y>»-f*ya«[3!«fif sr*fc, f&-au 
y»*a««8*jgrt'e*ft^«iRifl«*s«> — y>» so 



WBB 2002-158105 

10 

[0 0 6 5] 5BK-f*vtt. iy<r;Wy+ifr6ft« 
«MM 6 ±-\0 y :/ft£&HS 8 <oj&8ffiit»J £ LTgSAn 

«sk 6 oxsic y >KttttB 8 tfHB«i# 
[0066] ^ofifio y z/awossfc y vbs^ 

So 

[00 6 7] *fc. zsffi&S&XmvM 
[0 0 6 8]filfSOpH^ 4«TT?*SC£*H8FS 

[0069] ±enBostBA^»t«AaiU[a. a 
*^cftif^©T?i»teiB3e*hav^ 0 bfrba#6. &a 

SSti> »*U<li20-50iC, J:t)!ff$L<«30 
— 5 or-F&So 
[0 0 7 0] ±13(BHO?§jB^Jcfe»««!®l^Klttx £F 
^L<ti3^30^ *5»SL<I45-1 5#T-;Jd 

S£> yy»»1ffl|8O)l*T2tf0. lfimfiUbfc* 

y 8 ^siwt^i^it^So 

[00 7 1] (6) #*c, «*t?ift»*ff^\ ISST 
S 0 CCD£^. If«80-1 5 OlCT*«««:fT0^a5 



(7) 



ft M 2002-158105 



11 

[0072] (7) w±©ia*is*c 01 

[0 0 7 3] #^©*^MMco^TBttl|LT 
[007 4] 

[0075] gatwi 

<fcc>Tffr£Lf:u 14. 7Nd — 7 9. 2 
Fe — 6. 1 B (SmiB?J£) 0iBJ$*l>&&SftW 

3.5// mOflH»**»fc. » 6 tlfc 

fe. fSilftiitHj*, 1 0 mmx 2 Omrnxf? 5 m 20 

[0 0 7 6] &f>T?. COMIE^^y^M, 
yy^^*M*»S*S«^KOIKffttl 5/xmT'So 

fCo 

[0 0 7 7] «MWJBj««nfc*^\iBaPB*f*: 

rA*y*tt (*;l/-r>y*X (80 H % x> 30 
XQ-57 6S) TfBUBbfca. «*8fc»*fT'afc. 
[0 0 7 8] jfctoT, T»c5iVrilja©:7yft»*dS 

4is»*ffli.>T'; vests c;yii«) fcyifcfro 
ft. 

: 1. Og/1, 
y>K-f*V : 1 5. Og/K 
aW-f^V : 3. 2g/K 
MS®* :5 0t, 

: 5». 

[0079] isatfc *fofa?ifc}i>*f5V 1 0 ox;. 1 0 « 

WM^WMfOmM^t, S EM (Scanning Electron Micr 
oscope) T'SI^Lfcfc £-5, 0. 1 /im?feri'Zr&-pfc 0 
[0080] HfiS0IJ2 

y vMttMDctitj-eiiuM'NosatQmft 30^1 

?#fc 0 y:4UHB1MlOM*** S EMT-fygLfc^C 
5. SSffitRI 1 i: mmz 0 . 1 ft mifcifflT'ife o fee 
[008 1] 3Sfl6g!l3 

TElcis^rXHM^^r^UVKI (y vsr?^*/) so 



12 

■fr:/^***. V^>*>«K01**x S EM 
T? ft* Lfc i c 5. Hflm 1 £ PMMe 0 . 1 ft m*}»T- 
Soft. 
[0 0 8 2] 

1. 2g/K 
»-f*> : 0. 3g/U 
y vK-fjj-V : 1 6. Og/K 
5S«-r*V : 4. Og/1. 

[0083] mmm4 

TEfc^f «ya«*ffl«f"'T y (y :/*ffi»*>i/-> 

JP£\ S E MX'Wm LTctCZ, IfeSSOT 1 £ EHRlc 0 . 

1 nm3aM~?£>-3fCo 

[00 8 4] 
ffiiS-f'^-V : 1. Og/K 

A-f^-V : 0. 3g/K 
'JVi^^V : 14. Og/K 

aaw*> : 3. 0 g/K 

[00 8 5] jfcttggl 

1CLT. *^fflt5"9-V^l/*»fco 
[00 8 6] Jt«W2 

•^Xr^ KV;VVM-6 2 9. 1 2 0 g/ 1) 
[00 8 7] Jt«gg>J3 

y vKffiSBSKoKP*. Jt«ea 2 i none L-cj?m u 

fttc5, 8/imT'$-3feo 

[0 0 8 8] 
ffiSS-f'^-V : 1. Og/K 

yyi'f^y : 1 5. 0 g/K 
mm-j*^ : 3. 2 g/K 

g7y{fc*ifM: 2. Og/K 
[0089] i±j$ff!l4 

14, IHS6M1 fcBSMcLT. 7lc!XK5-9-V^l/*»fe. 

u ^mm&!nm<ommtt. t&m 2 1 mate vrwm u 

fcilC 5. 1 2 ft mt'Sofeo 

[0 0 9 0] 
3E»-Y*y : 1. Og/K 
U^^V : 1 5. Og/K 
mm^^-y : 3. 2 g/K 
li^yflsWWK : 5. 0 g/K 



(8) 



#BB 2002-1 58105 



13 



14 



[00 9 1] tt«W5 

2 0g/lO^7K^nAS!g^C4 0 , C. 1 OftWi 

[00 92] fWjfe 

©UK^frofc. *SS0!ll ~4i3<fca*ltWJi ~5£<fc 

6 38UV)^:0. 0 0 8 — 0. OlOggjS^flJU 
^tfifc^Sftfcg^cffiSL*:^ lOOiCtcfti&l 
fcl£*t8»i:3 0#«A&, ffl«Hi:A,»rfc»*fTo;fc. * 



10 



fc. ffif**A/Wt««Sa"e5min/»oa*-Cffo 

[0 0 9 3] «ft«PIHfc*3|l3M[tOJttt*ff 5fti6 
fcU ^©.fcS&tSSfr&fT^*:, ^SSOT 1 * «t t/i±«0!| 

? $r£-f h 6 3 8U V) *0. 00 2 — 0. 0 0 3 gS 

0 0t:iC^igLfcl£«l^lC. 3#\ 5#\ 10^ 15 

ofc„ £©l£KTn±, -y-V^l/Jgtt* 1 OmmX 

5mmXf*5mmtU AV KyUXT'&gSiJS^T 

[0 0 9 4] 
[*1] 







S&£3fi£(N/mm 2 > 










<0.1 


7.2 | 


7.4 


6.7 


%tt«S2 


<0.1 


7.1 


7.6 


6.7 




<0.1 


7.4 


7.8 


7.1 




<0.1 


7.0 


7.3 


6.5 


Jt««l 


0 


2.2 


2.7 


0.9 


Jtttfcl2 


3 


4.3 


7.5 


3.2 




8 


3.8 


6.8 


3.3 


j*««4 


12 


3.9 


6.3 


2.8 


Jt««5 


0.8 


3.9 


5.7 


2.8 



[00 9 5] [*2] 

^ 2 







3 | 5 


.0 




mas 

(N/mm 2 ) 


mmwi 


1.0 


1.7 


5.4 


6.9 




0.2 


0.4 


1.4 


2.0 ! 




0.3 


0.7 


3.1 


4.2 



[0 0 9 6] #§| 

m i y vftsttttHowPfit o . i/im 

*#§T*&3fy^Ji~4©«5ltv7>bTni. tttMHl 

[0 0 9 7] S2fcj;?>*EI2fc^-r<fc-?fC, USSCTl © so 



[0 0 9 8] 

[^©a&ni] w±«wbT*7t*^^ *^^<tn 



(9) 



WBB2 002-158105 



15 

[01] 01 tta^^o— *SBgJBk:ff 
[02] ■2ttMMfl. itWIlttOttWIlSO 
[01] 



16 

2- ^as5 

4- «5*f* 

8- vzsmmim 



[02] 

e 2 




0 6 10 15 

WtBSWCrrtn) 



(51) Int. CI. 7 ISSUED 

C 2 3 C 22/22 
28/00 

C 2 5 D 7/00 

H 0 1 F 41/02 
// C 2 2 C 38/00 3 0 3 



F I 

C 2 3 C 

C 2 5 D 

HO 1 F 

C 2 2 C 

HO 1 F 



28/00 
7/00 
41/02 
38/00 
1/04 



(##) 
C 5 E 0 6 2 
K 
G 

3 0 3D 
H 



F* — 4K018 AA27 FA24 KA45 KA58 

4K024 AA03 AA09 AB02 BA02 BB14 

BC07 CB12 DA04 DA07 GA04 

4K026 AA02 AA12 BA03 BB10 CA13 

CA23 DAI 6 EA08 EB05 

4K044 AA02 AB08 BA06 BA17 BB03 

BC02 BC05 CA04 CA16 CA18 

5E040 AA04 BC01 BC08 BD01 CA01 

HBOO HB14 NN05 NN17 

5E062 CC03 CD04 CE04 CF01 CG07 



JP,2002-158105,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnet which has the magnet body containing rare earth elements, the protective coat 
which consists of nickel-plating film formed in the front face of said magnet body, and a phosphate 
coat with the thickness of less than 0. 1 micrometers formed in the front face of said protective coat. 
[Claim 2] The magnet according to claim 1 characterized by for said phosphate coat carrying out 
phosphate processing, and having formed it using the processing liquid which does not contain a 
fluoride. 

[Claim 3] The magnet according to claim 1 or 2 which has further the substrate layer which was 
formed between said magnet bodies and said protective coats, and which uses copper as a principal 
component. 

[Claim 4] The magnet according to claim 1 to 3 said whose magnet body is a R-TM-B system rare 
earth magnet containing R (however, more than a kind of the rare earth elements in which R contains 
Y), TM (however, transition element with which TM uses Fe as a principal component), and B. 
[Claim 5] The magnetic manufacture approach of having the process which forms in the front face of 
the magnet body containing rare earth elements the protective coat which performs electroplating 
and consists of nickel-plating film, and the process which performs phosphate processing on the 
front face of said protective coat using the processing liquid which does not contain a fluoride, and 
forms a phosphate coat in it. 

[Claim 6] The manufacture approach of a magnet according to claim 5 that said phosphate 
processing is in phosphoric-acid tin processing, phosphoric-acid iron processing, phosphoric-acid 
manganese processing, phosphoric-acid zinc processing and phosphoric-acid zinc calcium 
processing, and ********. 

[Claim 7] The manufacture approach of the magnet according to claim 5 characterized by for pH of 
said processing liquid being four or less, and the processing temperature of said phosphate 
processing being 20-50 degrees C. 

[Claim 8] The manufacture approach of the magnet according to claim 5 characterized by having 
contained nitrate ion at a rate of 2 - 30 g/1 in said processing liquid. 

[Claim 9] The manufacture approach of a magnet according to claim 5 of having the 1st head end 
process which uses an alkali solution for the front face of said magnet body, performs cleaning 
processing, performs chemical etching by the acid, and defecates the front face of said magnet body 
before forming said protective coat. 

[Claim 10] The manufacture approach of a magnet according to claim 5 of using an alkali solution 
for the front face of said protective coat, performing cleaning processing, and having the 2nd head 
end process to wash before forming said phosphate coat. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp^ 9/30/2005 



JP,2002-158105,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a magnet and its manufacture approach. 
[0002] 

[Description of the Prior Art] Instead of a Sm-Co system magnet at the reasons of Nd which is rare 
earth is advantageous in resource compared with Sm, and Fe it is [ Fe ] a main ingredient is 
abundant, and high [ magnetic properties ], cheap, cheap, supply not using unstable and expensive 
Co to recent years, the rare earth magnet of a Nd-Fe-B system magnet is in use. 
[0003] If a Nd-Fe-B system magnet is used as [ this ], various surface treatment will have been 
performed from having the fault of being very easy to corrode as compared with the general quality 
of iron steel materials. 

[0004] Rustproofing of a Nd-Fe-B system magnet is cheap, and nickel plating which is excellent in 
corrosion resistance is adopted widely. And other members are used through adhesives on nickel 
plating on the front face of a magnet, fixing. For this kind of adhesives, epoxy system adhesives and 
anaerobic acrylic adhesives are used in many cases, especially anaerobic acrylic adhesives are 
selected by preference from workability being good, and there being little heat demagnetization, 
since curing temperature is low in many cases. 

[0005] However, to activity reacting quickly highly consequently to iron or copper, anaerobic acrylic 
adhesives have the fault that reactivity is scarce, when adherend is nickel, the reaction which makes 
nickel representation — although activator (primer) processing was performed to the adhesion side 
when pasting up inactive adherend, workability fell remarkably and in the case of an accessories 
configuration, it not only cannot employ the advantage of anaerobic acrylic adhesives efficiently, but 
it caused a cost rise in an adhesion process. 

[0006] By the way, phosphoric-acid zinc processing is widely adopted as paint surface treatment of 
steel or aluminum. When phosphoric-acid zinc processing is performed to steel or aluminum, it is 
known that the crystal of phosphate will deposit as a coat on the front face, and the adhesion of a 
paint coat will improve. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when the technique used for the paint surface 
treatment of such steel and aluminum was applied to nickel plating as it was, since the corrosion 
resistance of nickel was excellent, it did not frilly react in the processing solution, and the crystal of 
phosphate did not deposit on a front face. 

[0008] In addition, in JP,6-318512,A, after activating beforehand the front face of the nickel-plating 
film formed in the front face of a Nd-Fe-B system magnet body using the acid containing a fluoride, 
it processes with the phosphoric- acid zinc solution which contains a fluoride further, the phosphoric- 
acid zinc coat of 0.1-10 micrometers of thickness is formed in said nickel-plating film front face, and 
the approach of improving the adhesive property of a nickel-plating film front face is indicated 
according to the effectiveness of such a phosphoric-acid zinc coat. Here, a fluoride dissolves a 
nickel-plating front face compulsorily, in order to make it activated, the crystal of phosphoric-acid 
zinc is formed as a coat on nickel plating, and bond strength is improved. 

[0009] However, according to the approach given [ above-mentioned ] in an official report, it was 
difficult to obtain the bond strength which bond strength may change with the conditions of 
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pretreatment (activation) by the acid containing a fluoride a lot, and the fault of being difficult also 
has the thickness control of a phosphoric-acid zinc coat, and was stabilized on production level. For 
this reason, the bond strength stabilized on production level was obtained, and development of the 
technique in which the increase in efficiency of adhesion is realizable was desired. 
[0010] the purpose of this invention — the nickel-plating film — receiving — a reaction — it is offering 
the magnet which cancels poor hardening of inactive adhesives effectively, the variation in bond 
strength can be small, and can obtain big bond strength, consequently can realize the increase in 
efficiency of adhesion. Moreover, this invention also makes it the purpose to offer the magnetic 
manufacture approach that such a magnet can be manufactured efficiently. 
[0011] 

[Means for Solving the Problem] By performing phosphate processing using the processing liquid of 
a specific presentation of the front face of the nickel-plating film formed in the front face of a 
magnet body, the thickness control of the phosphate coat formed in said nickel-plating film front 
face becomes easy, consequently this invention person etc. is stabilized on production level, can 
make an adhesive improvement of a nickel-plating film front face, and came to complete a header 
and this invention for the increase in efficiency of adhesion being realizable. 
[0012] The magnetic manufacture approach, i.e., the manufacture approach of the magnet 
concerning this invention, performs electroplating on the front face of the magnet body containing 
rare earth elements, and it has the process which forms the protective coat which consists of nickel- 
plating film, and the process which performs phosphate processing on the front face of said 
protective coat using the processing liquid which does not contain a fluoride, and forms a phosphate 
coat in it. 

[0013] Preferably, pH of said processing liquid is four or less. 

[0014] Preferably, the processing temperature of said phosphate processing is 20-50 degrees C. 

[0015] Preferably, in said processing liquid, nitrate ion is contained at a rate of 2 - 30 g/1. 

[0016] Preferably, before forming said protective coat, an alkali solution is used for the front face of 

said magnet body, cleaning processing is performed, chemical etching by the acid is performed, and 

it has the 1st head end process which defecates the front face of said magnet body. 

[0017] Preferably, before forming said phosphate coat, an alkali solution is used for the front face of 

said protective coat, and cleaning processing is performed and it has the 2nd head end process to 

wash. 

[0018] NaOH as an example of alkali is cheap and it is desirable to be easy to receive, and to use the 
alkali solution which makes this a principal component moreover, since the cleaning effectiveness is 
high. 

[0019] Preferably, after forming said phosphate coat, alcoholic immersion of the magnet body is 
carried out, and it is air-dry. 

[0020] The magnet concerning magnet this invention has the magnet body containing rare earth 
elements, the protective coat which consists of nickel-plating film formed in the front face of said 
magnet body, and a phosphate coat with the thickness of less than 0.1 micrometers formed in the 
front face of said protective coat. 

[0021] Preferably, using the processing liquid which does not contain a fluoride, said phosphate coat 
carries out phosphate processing, and is formed. 

[0022] Preferably, it has further the substrate layer which was formed between said magnet bodies 
and protective coats and which uses copper as a principal component. 

[0023] As the common matter aforementioned phosphate, phosphoric-acid tin, phosphoric-acid iron, 
phosphoric-acid manganese, phosphoric-acid zinc, phosphoric-acid zinc calcium, etc. are illustrated. 
[0024] As said magnet body, by this invention, especially if rare earth elements are included, it will 
not be limited, but especially effectiveness is large when it is a R-TM-B system rare earth magnet 
containing R (however, more than a kind of the rare earth elements in which R contains Y), TM 
(however, transition element with which TM uses Fe as a principal component), and B. The example 
of representation of a R-TM-B system rare earth magnet is a Nd-Fe-B system rare earth magnet. 
[0025] 

[Function] With the magnet concerning this invention, internal stress concerning said phosphate coat 
can be made small by forming a phosphate coat in the front face of the protective coat which consists 
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of nickel-plating film very thinly with less than 0.1 micrometers. For this reason, even if it pastes up 
various adhesives, such as for example, anaerobic acrylic adhesives, on this ultra-thin phosphate 
coat, there are very few possibilities that said phosphate coat may be destroyed. On the other hand, 
even if the thickness of a phosphate coat is less than 0.1 micrometers, without being destroyed, a 
coat is formed in homogeneity and it can expect to obtain the stable bond strength, namely, 
destruction according to the internal stress of the phosphate coat concerned by forming the thickness 
of a phosphate coat very thinly in this invention — preventing — equalization of thickness — securing 
— consequently, the nickel-plating film — receiving — a reaction ~ hardening inhibition of various 
inactive adhesives (for example, anaerobic acrylic adhesives) can be controlled effectively, and the 
increase in efficiency of adhesion can be realized. 

[0026] By the manufacture approach of the magnet concerning this invention, it faces forming a 
phosphate coat in the front face of the protective coat which consists of nickel-plating film formed in 
the front face of the magnet body containing rare earth elements, and phosphate processing is 
performed using the processing liquid which does not contain a fluoride. For this reason, the 
thickness control of a phosphate coat becomes easy, and thickness can stabilize for it and form a less 
than 0.1 -micrometer phosphate coat on production level. 

[0027] Although especially the concrete application of the magnet concerning this invention is not 
limited, various industrial rotating equipments, a noncommercial rotating equipment, optical pickup 
equipment, etc. are illustrated. 

[0028] The various motors used for an automobile, a motorcycle, etc. as an industrial rotating 
equipment; the drive system of a machine tool etc. is illustrated. The various motors used for VTR, 
CD, MD, DVD, a cassette stereo, etc. as a noncommercial rotating equipment; the motor of OA 
equipment (a computer, a printer, copying machine, etc.) etc. is illustrated. 

[0029] the optical-system block which is for optical pickup equipment to carry out record playback 
of the information at the optical disk which is a record medium, the light source, a light sensing 
portion, etc. are prepared on the objective lens driving gear made to move an objective lens in the 
direction of tracking and the direction of a focus of an optical disk, and a mount, projects a laser 
beam on an optical disk through an objective lens, and generally detects the reflected light — since — 
it is constituted. The magnet concerned is used for the magnetic circuit which is the configuration 
member of an objective lens driving gear when using the magnet of this invention for optical pickup 
equipment. 
[0030] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the 
operation gestalt shown in a drawing. The outline sectional view showing the permanent magnet 
which drawing 1 requires for 1 operation gestalt of this invention, and drawing 2 are graphs which 
show the relation between the setting time and bond strength about each permanent magnet sample 
of an example 1, the example 1 of a comparison, and the example 5 of a comparison. 
[0031] As shown in permanent magnet drawing 1 , as for the permanent magnet 2 concerning this 
operation gestalt, the protective coat 6 is formed in the front face of the magnet body 4. The 
phosphate coat 8 is formed in the front face of a protective coat 6. 

[0032] The magnet body magnet body 4 is a R-TM-B system rare earth magnet containing R 
(however, more than a kind of the rare earth elements in which R contains Y), TM (however, 
transition element with which TM uses Fe as a principal component), and B with this operation 
gestalt. 

[0033] the content of R, TM, and B - R<=5.5 atom %<=30 atom %, 42 atom %<=TM<=90 atom %, 

and B<=2 atom %<=28 atom % — it comes out and a certain thing is desirable. 

[0034] As rare earth elements R, at least one sort or the thing containing one or more sorts in La, Sm, 

Ce, Gd, Er, Eu, Pm, Tm, Yb, and Y is still more desirable among Nd, Pr, Ho, and Tb. 

[0035] In addition, when using two or more sorts of elements as R, mixture, such as a misch metal, 

can also be used as a raw material. 

[0036] As for the content of R, it is desirable that it is 5.5 to 30 atom %. if there are too few contents 
of R, since the magnetic crystal structure will serve as a cubic organization of the same structure as 
alpha-iron, if many [ high coercive force (iHc) is not acquired and / too ] — R — a rich nonmagnetic 
phase increases and a residual magnetic flux density (Br) falls. 
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[0037] As for the content of TM, it is desirable that it is 42 to 90 atom %. If there are too few 
contents of TM, Br will fall, and if many [ too ], iHc will fall. In addition, the temperature 
characteristic can be improved by permuting a part of Fe by Co, without spoiling magnetic 
properties. In this case, since magnetic properties will deteriorate if the amount of Co permutations 
exceeds 50% of Fe, as for the amount of Co permutations, considering as 50% or less is desirable. 
[0038] As for the content of B, it is desirable that it is two to 28 atom %. if there are too few contents 
of B, since a magnetic crystal structure will serve as a rhombohedron organization, if many [ iHc is 
inadequate and / too ] — B — since a rich nonmagnetic phase increases, Br falls. 
[0039] Moreover, nickel, Si, aluminum, Cu, calcium, etc. may contain the whole below 3 atom % as 
an unescapable impurity besides R, TM, and B. 

[0040] Furthermore, improvement and low-cost-izing of productivity are realizable by permuting a 
part of B by one or more sorts in C, P, S, and Cu. In this case, as for the amount of permutations, it is 
desirable that it is below the whole 4 atom %. Moreover, one or more sorts, such as aluminum, Ti, V, 
Cr, Mn, Bi, Nb, Ta, Mo, W, Sb, germanium, Sn, Zr, nickel, Si, and Hf, may be added for 
improvement in coercive force, improvement in productivity, and low-cost-izing. In this case, as for 
an addition, it is desirable to carry out to below 10 atom % with the grand total. 
[0041] The magnet body 4 in this operation gestalt has the main phase of the crystal structure of 
tetragonal system substantially. As for the particle size of this main phase, it is desirable that it is 
about 1-100 micrometers. And 1 - 50% of nonmagnetic phase is usually included by the volume 
ratio. 

[0042] The protective coat protective coat 6 consists of plating film formed by the electroplating 
method. As for the plating film, it is desirable to contain nickel as a principal component. By using 
nickel as a principal component, the reinforcement of a protective coat 6 is raised and the 
outstanding rust-proofing effectiveness can be demonstrated. 

[0043] As a protective coat 6, rack plating or barrel plating is suitably chosen according to the 
dimension and configuration of the magnet body 4. Since the protective coat 6 which consists of 
nickel-plating film formed by the electroplating method needs to be defect-free in order to acquire 
the outstanding corrosion resistance, 10-30 micrometers of thickness Tl of a protective coat 6 are 
about 10-20 micrometers more preferably. 

[0044] In addition, an adhesive property does not change with the classes of nickel-plating film 
which constitutes a protective coat 6 sharply. However, in order to reduce concentration of the stress 
concerning the interface of the magnet body 4 and a protective coat 6 and to raise bond strength 
more, it is desirable to have a substrate layer (illustration abbreviation) further between the magnet 
body 4 and a protective coat 6. As for a substrate layer, it is desirable to contain Cu as a principal 
component. When such a substrate layer is prepared and a load is applied to the magnet object after 
adhesion, since Cu is soft, there is work which controls that stress concentrates on one place of an 
interface with a magnet object, and bond strength improves. Although especially the thickness of a 
substrate layer is not limited, it is about 5-10 micrometers preferably. 

[0045] The phosphate coat phosphate coat 8 is formed of phosphate processing. With this operation 
gestalt, less than 0.1 micrometers of thickness T2 of the phosphate coat 8 are 0.01 micrometers or 
less preferably. If the internal stress which will be applied to the phosphate coat 8 if phosphate 
carries out a laminating thickly becomes large and an adhesion test is performed, the phosphate coat 
8 will be destroyed simply. Moreover, the water of crystallization of phosphate may evaporate 
depending on the hardening conditions of adhesives, and a crack may arise on the phosphate coat 8. 
By setting thickness T2 of a coat 8 to less than 0.1 micrometers, the phosphate coat 8 serves as level 
unobservable under a microscope as a crystal structure, and the fault produced with the thick film is 
wiped away. 

[0046] In addition, since the improvement of hardenability to the improvement effectiveness in bond 
strength which the phosphate coat 8 does, especially anaerobic acrylic adhesives will discover if the 
phosphate coat 8 exists in the front face of a protective coat 6, about 0.001 micrometers of 
minimums of the thickness T2 of the phosphate coat 8 is [ preferably ] about 0.005 micrometers. 
[0047] An example of the manufacture approach of a permanent magnet, next the manufacture 
approach of the permanent magnet 2 concerning this operation gestalt is explained. 
[0048] (1) Manufacture a magnet body first. It is desirable to use powder-metallurgy processing for 
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manufacture of the magnet body 4. Manufacture of the magnet body 4 by powder-metallurgy 
processing is performed by [ as being the following ]. 

[0049] First, the alloy of a desired presentation is produced using various alloy manufacture 
processes, such as casting and the strip cast method. Subsequently, after carrying out coarse grinding 
of the obtained alloy to the particle size of about 10-100 micrometers using coarse crushers, such as 
a jaw crasher, BURAUMMIRU, and a stamp mill, it is pulverized in particle size of about 0.5-5 
micrometers with pulverizers, such as a jet mill and attritor. Subsequently, the obtained powder is 
preferably cast all over a magnetic field. The magnetic field strength at the time of molding is 600 or 
more kA/m preferably. The molding pressure force is 0.5 - 5 ton/cm2 preferably. It is extent. 
Subsequently, at 1000-1200 degrees C, the acquired molding object is sintered for 0.5 to 10 hours, 
and is quenched. As for the ambient atmosphere at the time of sintering, it is desirable that it is inert 
gas, such as Ar gas. Then, heat treatment (aging treatment) is preferably performed at 500-900 
degrees C in an inert gas ambient atmosphere for 1 to 5 hours. 

[0050] Although the manufactured magnet body 4 is excellent in especially magnetic properties 
when R is Nd, having a negative expansion coefficient in the direction perpendicular to C shaft is 
known. 

[0051] (2) Next, perform chemical etching by the acid and defecate the front face of said magnet 
body 4, after carrying out cleaning processing of the front face of the acquired magnet body 4 (the 
1st pretreatment). Although this 1st pretreatment is processing of arbitration in this invention, by 
performing cleaning processing, it can remove the dirt of the front face of the magnet body 4, and 
has the merit which can form a protective coat 6 certainly. In addition, barrel finishing may be 
performed in order to remove the weld flash of the front face of the magnet body 4 etc. before 
cleaning processing. 

[0052] The cleaning liquid used by cleaning processing will not be limited especially if used for 
usual steel. Generally an additive is not specified by using NaOH as a principal component. 
[0053] As an acid used by chemical etching, it is desirable to use a nitric acid. When performing 
plating processing to common steel materials, the acid of non-oxidizing qualities, such as a 
hydrochloric acid and a sulfuric acid, is used in many cases. However, if it processes like the magnet 
body 4 in this operation gestalt using these acids when a magnet body contains rare earth elements, 
occlusion of the hydrogen generated with an acid will be carried out to the front face of a magnet 
body, an occlusion part will stiffen, and a lot of powder sheep melts will occur. As for this powder 
sheep melt, it is desirable not to make chemical etching processing liquid contain the acid of the non- 
oxidizing quality mentioned above in order to cause ******, the defect, and poor adhesion after 
surface treatment. Therefore, it is desirable to use the nitric acid whose generating of hydrogen is the 
acid of few oxidizing qualities, and since the irregularity of level [ that it cannot check visually on a 
front face that aldonic acid or its salt contains in coincidence further ] is formed and the adhesion 
force of a paint film improves, it is much more desirable. In addition, by aldonic acid or its salt, it 
realizes alternatively and improvement in such adhesion is not realized with other organic acids, for 
example, a citric acid, and a tartaric acid. 

[0054] It is suitable for the amount of dissolutions of the front face of the magnet body 4 by such 
pretreatment to set 5 micrometers or more to 10-15 micrometers preferably by average thickness 
from a front face. If there are too few amounts of dissolutions, since the surface deterioration layer 
and surface oxidizing zone by processing of a magnet body are completely unremovable, the 
protective coat 6 mentioned later is not normally formed in the front face of the magnet body 4, but 
corrosion resistance will be worsened. 

[0055] One or less **** of the nitric-acid concentration of the processing liquid used for 
pretreatment is 0.5 or less ****s especially preferably preferably. If nitric-acid concentration is too 
high, the dissolution rate of the magnet body 4 is very quick, and control of the amount of 
dissolutions becomes difficult, especially variation becomes large in extensive processing like barrel 
processing, and dimensional accuracy of a product cannot be maintained. Moreover, if nitric-acid 
concentration is too low, it will become insufficient [ the amount of dissolutions ]. For this reason, as 
for especially nitric-acid concentration, it is [ 1 or less **** ] desirable to consider as 0.5-0.05 or less 
****s. Moreover, let the amount of dissolutions of Fe at the time of processing termination be 1 - 10 
g/1 extent. 
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[0056] In order to remove a little non-melt and a residual acid component completely from the front 
face of the magnet body 4 which pretreated, it is desirable to carry out washing which used the 
supersonic wave. As for this ultrasonic cleaning, it is desirable that the chlorine ion which makes the 
front face of the magnet body 4 generate rust carries out in very little ion exchange water. Moreover, 
same rinsing may be performed if needed in said ultrasonic-cleaning order and each process of said 
pretreatment. 

[0057] (3) Next, form a protective coat 6 in the front face of the magnet body 4 with which 
pretreatment was performed by the electroplating method. By forming a protective coat 6 using an 
electroplating method, the protective coat 6 which is high performance resist can be formed by low 
cost. As a plating bath used for electroplating of nickel, the Watts bath (that is, let a nickel sulfate 
and a way acid be principal components) which does not contain a nickel chloride, a sulfamic acid 
bath, a way fluoride bath, a nickel bromide bath, etc. are mentioned. However, since the dissolution 
of an anode plate decreases in this case, it is desirable to supplement a bath with nickel ion. As for 
nickel ion, it is desirable to supply as a solution of a nickel sulfate or nickel bromide. 
[0058] In addition, in order to prevent the permutation deposit of Cu to the front face of the magnet 
body 4 in forming the substrate layer (illustration abbreviation) which contains Cu as a principal 
component before forming a protective coat 6 in the front face of the magnet body 4 after 
pretreatment for example, it is desirable to process in the weak alkaline bath of pH 7-10. The nickel- 
plating bath mentioned above when the substrate layer which contains Cu as a principal component 
was formed is not limited to the instantiation mentioned above, and even if it forms the protective 
coat 6 which consists of nickel-plating film by the bath containing a nickel chloride, it does not spoil 
corrosion resistance. That is, a protective coat 6 may be formed using the bath which contains a 
nickel chloride in this case. 

[0059] (4) Next, fully defecate a front face with pure water after carrying out cleaning processing of 
the front face of a protective coat 6 (the 2nd pretreatment). Although this 2nd pretreatment is also 
processing of arbitration in this invention, by performing cleaning processing, the dirt (organic 
substance, such as a brightener) adhering to the front face of a protective coat 6 can be removed, and 
there is a merit which can form the phosphate coat 8 certainly. 

[0060] Although the cleaning liquid used by cleaning processing will not be limited especially if the 
organic substance is removable, effectiveness is the highest and it is desirable to use an alkali 
solution. An additive is not specified that an alkali solution should just be a thing which used NaOH 
as the principal component and which is used for usual steel. 

[0061] (5) Next, perform phosphate processing on the front face of a protective coat 6, and form the 
phosphate coat 8 in it. The magnet body 4 with which the protective coat 6 was formed in the 
phosphate bath adjusted to predetermined concentration and temperature is immersed, and, 
specifically, the phosphate coat 8 is formed in the front face of a protective coat 6. 
[0062] As processing liquid used for phosphate processing, phosphoric-acid tin processing liquid, 
phosphoric-acid iron processing liquid, phosphoric-acid manganese processing liquid, phosphoric- 
acid zinc processing liquid, phosphoric-acid zinc calcium processing liquid, etc. are illustrated. The 
adhesion effectiveness will be given to the protective coat 6 which consists of nickel-plating film if 
either of these processing solutions is used. Especially as a component of the phosphoric-acid zinc 
processing liquid as an example in these, although not limited, zinc ion, phosphoric-acid ion, nitrate 
ion, etc. are illustrated, the desirable concentration of each [ these ] ion — zinc ion:0.4 - 3.0 g/1 — 
especially — 0.5 - 2.0 g/1 and phosphoric-acid ion:5 - 40 g/1 — especially — 7 - 30 g/1 and nitrate ion: - 
- it comes out two to 10 g/1 especially two to 30 g/1. 

[0063] When zinc ion concentration is too low, there is an inclination which cannot form the uniform 
phosphate coat 8 in the front face of a protective coat 6. On the other hand, when zinc ion 
concentration is too high, there is an inclination for the thickness T2 of the phosphate coat 8 to 
become thick too much, and to become inadequate [ bond strength ]. 

[0064] When phosphoric-acid ion concentration is too low, there is an inclination which cannot form 
the uniform phosphate coat 8. On the other hand, if phosphoric-acid ion concentration is too high, 
improvement in the formation effectiveness of the phosphate coat 8 is not expectable. 
[0065] Nitrate ion is added as a formation accelerator of the phosphate coat 8 to the protective coat 6 
top which consists of nickel-plating film. If nitrate ion concentration is too low, since the dissolution 
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of the protective coat 6 which consists of nickel-plating film will hardly take place, there is an 
inclination which cannot form the phosphate coat 8 in the front face of a protective coat 6. On the 
other hand, when nitrate ion concentration is too high, the coat formation effectiveness beyond it is 
not not only expectable, but it promotes passivation of nickel and there is an inclination which 
checks formation of the phosphate coat 8. 

[0066] Also in other phosphate processing solutions, i.e., phosphoric-acid manganese, phosphoric- 
acid iron, phosphoric-acid zinc calcium, etc., it is possible to process in the same way as phosphoric- 
acid zinc. 

[0067] Moreover, in phosphoric-acid zinc processing of aluminum, peroxide and a fluoride are used 
as a coat formation accelerator, but nickel front face may reduce rough ** past **********. For this 
reason, it is desirable to use the nitrate ion with which a reaction advances comparatively gently. 
[0068] As for pH of processing liquid, it is desirable that it is four or less. When pH of processing 
liquid is too high, phosphoric-acid zinc cannot be dissolved into processing liquid, but the gestalt of 
phosphate changes, and it is because there is an inclination for a phosphate coat not to be formed in 
the front face of the protective coat 6 which consists of nickel-plating film in order to sludge and to 
precipitate in a solution. In addition, since there is a possibility of barring formation of the phosphate 
coat 8, invading the protective coat 6 which consists of nickel-plating film, and spoiling moisture 
resistance when pH of processing liquid is too low, the minimum is 2 preferably. 
[0069] Especially since a problem is not produced at all in the adhesive property acquired also on the 
conditions performed with usual steel, the processing temperature in the bath presentation of the 
above-mentioned range is not limited. However, when processing temperature is too low, there is an 
inclination for a reaction in processing liquid to be scarce and for processability to fall. On the other 
hand, since there is a possibility of silverfish etc. occurring and spoiling a fine sight when processing 
temperature is too high, 20-50 degrees C of processing temperature are 30-50 degrees C more 
preferably. 

[0070] The processing time in the bath presentation of the above-mentioned range is 5 - 15 minutes 
more preferably for 3 to 30 minutes. When the processing time is too short, there is an inclination 
which processing liquid does not fully contact, but it becomes inadequate reacting it, and cannot 
form the uniform phosphate coat 8 in the front face of a protective coat 6. On the other hand, when 
the processing time is too long, the thickness T2 of the phosphate coat 8 is set to 0.1 micrometers or 
more, and there is an inclination for bond strength to fall. That is, by making the processing time into 
the specific range, the phosphate coat 8 with the thickness of less than 0.1 micrometers can be stably 
formed on production level. 

[0071] (6) Next, wash and dry with pure water. Although it usually dries at 80-150 degrees C and 
surface moisture is removed at this time, it is desirable that carry out alcoholic immersion for process 
simplification, and it is also air-dry. Since the phosphate coat 8 formed in the front face of a 
protective coat 6 is a coat of level unobservable under a microscope, if moisture is removed to some 
extent, the coat crack by the moisture evaporation at the time of desiccation like a thick film (water- 
of-crystallization ****) etc. will hardly produce it. 

[0072] (7) By passing through the above process, the permanent magnet 2 concerning this operation 
gestalt shown in drawing 1 is manufactured. 

[0073] As mentioned above, although the operation gestalt of this invention has been explained, as 
for this invention, it is needless to say that it can carry out in the mode which becomes various within 
limits which are not limited to such an operation gestalt at all, and deviate from the summary of this 
invention. 
[0074] 

[Example] Hereafter, although this invention is explained based on a still more detailed example, this 
invention is not limited to these examples. 

[0075] Coarse grinding of the ingot which consists of a presentation of 14.7Nd-79.2Fe-6.1B (a figure 
is an atomic ratio) created with example 1 powder-metallurgy processing was carried out, and the 
impalpable powder whose mean particle diameter is about 3.5 micrometers was further obtained by 
jet mill grinding by inert gas. Magnetic field molding of the obtained impalpable powder was carried 
out, and the sintered compact was obtained through sintering and heat treatment. The obtained 
sintered compact was cut down and processed into magnitude with a 10mmx20mmx thickness of 
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5mm, it beveled by barrel finishing processing further, and the body of a permanent magnet was 
acquired. 

[0076] Subsequently, the protective coat which performs electric nickel plating through the process 
of etching after washing with alkaline cleaning liquid, and becomes the front face of the body of a 
permanent magnet from the electric nickel-plating film about the sample of this body of a permanent 
magnet was formed. The thickness of the protective coat which consists of electric nickel-plating 
film was 15 micrometers. 

[0077] Subsequently, after degreasing the body of a permanent magnet with which the protective 
coat was formed with an alkali solution (the Meltex make, en DOKKUSU Q-576S), pure-water 
washing was performed. 

[0078] Subsequently, phosphate (phosphoric-acid zinc) processing was performed using the 
processing liquid which does not contain the fluoride of the presentation shown below. 
Zinc ion : 1.0 g/1, phosphoric-acid ion : 15.0 g/1, nitrate ion : 3.2 g/1, processing temperature : 50 
degrees C, immersion time amount : 5 minutes. 

[0079] After immersion, pure water washed, it dried on 100 degrees C and the conditions for 10 
minutes, and the permanent magnet sample was obtained. When the thickness of a phosphoric-acid 
zinc coat was observed by SEM (Scanning Electron Microscope), it was less than 0.1 micrometers. 
[0080] The permanent magnet sample was obtained like the example 1 except having made 
immersion time amount to the processing liquid in example 2 phosphate processing into 30 minutes. 
When the thickness of a phosphoric-acid zinc coat was observed by SEM, it was less than 0.1 
micrometers like the example 1 . 

[0081] The permanent magnet sample was obtained like the example 1 except having performed 
phosphate (phosphoric-acid manganese) processing using the processing liquid shown in the 
example 3 following. When the thickness of a phosphoric-acid manganese coat was observed by 
SEM, it was less than 0.1 micrometers like the example 1 . 
[0082] 

Manganese ion: 1.2 g/1, iron ion : 0.3 g/1, phosphoric-acid ion : 16.0 g/1, nitrate ion : 4.0 g/1. 
[0083] The permanent magnet sample was obtained like the example 1 except having performed 
phosphate (phosphoric-acid zinc calcium) processing using the processing liquid shown in the 
example 4 following. When the thickness of a phosphoric-acid zinc calcium coat was observed by 
SEM, it was less than 0.1 micrometers like the example 1. 
[0084] 

Zinc ion : 1.0 g/1, calcium ion: 0.3g [ 1. ] /, phosphoric-acid ion : 14.0g [ 1. ] /, nitrate ion : 3.0 g/1. 
[0085] The permanent magnet sample was obtained like the example 1 except having not performed 
example of comparison 1 phosphoric-acid zinc processing. 

[0086] The permanent magnet sample was obtained like the example 1 except having performed 
phosphoric-acid zinc processing using the processing liquid which consists of an acid (the product 
made from Japanese MAGUDAMIDDO, METEKKUSU acid salt M-629, and 120g/(l.)) containing 
example of comparison 2 fluoride. It was 3 micrometers when the thickness of a phosphoric-acid 
zinc coat was computed by having performed cross-section observation using the electron 
microscope. 

[0087] The permanent magnet sample was obtained like the example 1 except having performed 
phosphoric-acid zinc processing using the processing liquid shown in the example of comparison 3 
following. It was 8 micrometers when the thickness of a phosphoric-acid zinc coat was computed 
like the example 2 of a comparison. 
[0088] 

Zinc ion : 1.0 g/1, phosphoric-acid ion : 15.0 g/1, nitrate ion : 3.2 g/1, ** hydrofluoric acid: 2.0 g/1. 
[0089] The permanent magnet sample was obtained like the example 1 except having performed 
phosphoric-acid zinc processing using the processing liquid shown in the example of comparison 4 
following. It was 12 micrometers when the thickness of a phosphoric-acid zinc coat was computed 
like the example 2 of a comparison. 
[0090] 

Zinc ion : 1.0 g/1, phosphoric-acid ion : 15.0 g/1, nitrate ion : 3.2 g/1, ** hydrofluoric acid: 5.0 g/1. 
[0091] After carrying out alkaline degreasing of the protective coat which consists of example of 
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comparison 5 nickel-plating film, 40 degrees C of permanent magnet samples were obtained like the 
example 1 by being immersed for 10 minutes in the chromic anhydride solution of 20 g/1 except 
having formed the clo mate coat on the surface of the protective coat. It was 0.8 micrometers when 
the thickness of a clo mate coat was computed like the example 2 of a comparison. 
[0092] The following trials were performed in order to perform the comparison with the evaluation 
approach phosphoric-acid zinc coat and bond strength, the front face of the phosphoric-acid zinc coat 
of each permanent magnet sample obtained by examples 1-4 and the examples 1-5 of a comparison - 
- anaerobic acrylic adhesives (loctite 638UV) — 0.008-0.010 — it applied about g, and after being 
stuck to the griddle by which the front face was washed by pressure, the compression shear test was 
performed in the dryer which carried out the temperature up to 100 degrees C after the 30-minute 
injection. It made the measurement size each into ten pieces, and the average was made into bond 
strength. The compression shear test was performed the rate for 5mm/at the room temperature. A 
result is shown in Table 1 . 

[0093] The following trials were performed in order to perform the comparison with the setting time 
and bond strength, the front face of the phosphoric-acid zinc coat of each permanent magnet sample 
obtained by the example 1 and the examples 1 and 5 of a comparison — anaerobic acrylic adhesives 
(loctite 638UV) - 0.002-0.003 -- it supplied [ for 3 minutes ] to the dryer which carried out the 
temperature up to 100 degrees C beforehand after being stuck to the griddle which is applied about g, 
and by which the front face was washed by pressure for 15 minutes for 10 minutes for 5 minutes, and 
the compression shear test was performed within 1 minute after extraction. In addition, in this trial, 
the sample configuration was made into 5mm in 10mmx5mmx thickness, and the hand press 
performed measurement on the strength. A result is shown in Table 2 and drawing 2 . 
[0094] 
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[0095] 
[Table 2] 
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[0096] as shown in the consideration table 1, as compared with the magnet sample of the examples 
1-5 of a comparison, bond strength was markedly alike, and was excellent in the magnet sample of 
the examples 1-4 whose thickness of a phosphoric-acid zinc coat is less than 0.1 micrometers, and, 
moreover, it has checked that there was also little the variation. 

[0097] As shown in Table 2 and drawing 2 , with the magnet sample of an example 1, it has checked 
that bond strength predetermined in a short time was obtained extremely as compared with the 
magnet sample of the examples 1 and 5 of a comparison. 
[0098] 

[Effect of the Invention] according to [ as explained above ] this invention — the nickel-plating film - 
- receiving — a reaction — the magnet which cancels poor hardening of inactive adhesives 
effectively, the variation in bond strength can be small, and can obtain big bond strength, 
consequently can realize the increase in efficiency of adhesion can be offered. Moreover, according 
to this invention, the magnetic manufacture approach that such a magnet can be manufactured 
efficiently can be offered. 
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* NOTICES * 

JPO and NCI PI are n<pt responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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